Polyfunctionalized amino furans with long conjugated aromatic systems have been synthesized by three component reaction of aldehydes, acetylenic esters and aromatic nucleophilic isocyanide.
Introduction
Polysubstituted furans are key structures in a lot of naturally occurring products and pharmaceutical compounds 1 . Because of this importance, synthesis of such compounds attracted great attentions. The nucleophilic character of isocyanide with a formally divalent carbon atom has made it as one of the compounds with an extraordinary functional group which is very important species in the synthesis of heterocycles like furans 2, 3 . Recently, we considered the chemiluminescene properties of polyfunctionalized conjugated furans 4, 5 . In this work we have used aromatic isocyanide to synthesize new furans with longer aromatic conjugated systems. The structure shows that three aromatic rings are attached by amine and olefin groups. Therefore, we expect higher chemiluminescence activities in these compounds (Scheme1). 
Experimental
Dialkyl aceylenedicarboxylates, alkylisocyanide and cinnamaldehyde were purchased from fluka (Buchs, Switzerland) and were used without further purification. Melting points were measured on a thermo scientific apparatus. 1 H and 13 C NMR spectra were measured with a Bruker DRX-400 Avance spectrometer at 400 and 100.6 MHz, respectively. Mass spectra were recorded on a Agilent Technology (HP) 5973 mass spectrometer operating at an ionization potential of 70 eV. IR spectra were recorded on a FT-IR Bruker (WQF-510) spectrometer.
General procedure for the preparation of compound 4
To a magnetically stirred solution of cinnamaldehyde (2 mmol) and dialkyl acetylenedicarboxylate (2 mmol) in CH 2 Cl 2 (10 mL), dropwise, 2 mmol of alkyl isocyanide in CH 2 Cl 2 (4 mL) was added at room temperature. The mixture was stirred at room temperature for 24 h. The solvent was removed under reduced pressure and the residue was purified by silica gel (Merck silica gel, 230-240 mesh) column chromatography using hexane:ethyl acetate (80:20) to afford pure products.
Results and Discussion
On the basis of the extraordinary properties of isocyanide [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , it is reasonable to assume that the reaction starts by Micheal addition of isocyanide to the acetylenic ester to form the zwitterionic intermediate 5, which attacks the carbonyl group of the aldehyde 3. Then, nucleophilic addition to the nitrile iminium moiety leads to the formation of the fivemembered ring 6 which is aromatized to functionalized furan 4 by [1,5]-H shift (Scheme 2). 
Spectroscopic data
Dimethyl 2-(2,6-Dimethyl-phenylamino)-5-[(E)-2-phenyl-1-ethenyl]-3,4-furan dicarboxylate (4a)
Conclusion
We studied the synthesis of polyfunctionalized furans with longer conjugated aromatic systems that can show chemiluminescence activities by a three component reaction under the neutral conditions.
